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(54) RECORDER USING INFORMATION SIGNAL RECORDING MEDIUM 

(57) A recorder which is provided with a tuner sec- 
tion, a storing section for storing the timer information 
on the broadcast reception starting and ending time of 
the tuner section, a timer section, a recording section 
which records the output signal of the tuner section on a 
recording medium taken out from a stocking section for 
stocking a plurality of recording media, and a controller 
which controls the operations of the tuner section and 
the recording section based on the output signal of the 
timer section and timer information stored in the storing 
section. The controller compares the output signal of 
the timer section with the broadcast reception starting 
time contained in the timer information stored in the 
storing section, takes out one recording medium from 
the stocking section based on the result of the compari- 
son, starts the recording section to record the output 
signal of the tuner section on the taken out recording 
medium, and stops the recording section while the sec- 
tion records the output signal of the tuner section on the 
recording medium based on the result of comparison 
between the output signal of the timer section and the 
broadcast reception ending time contained in the timer 
information stored in the storing section. 
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Description 

Technical Field 

This invention relates to a recording apparatus for 
recording information signals, such as audio signals 
received by a tuner, on plural recording mediums, in 
particular plural disc-shaped recording medium. 

Background Art 

As a medium for recording information signals, 
such as audio signals, an optical disc as a high-density 
recording medium, is becoming popular. This optical 
disc has a feature that it can be random-accessed and 
moreover is easy to handle because it is housed in a 
thin small-sized cartridge. This optical disc is classified 
into a re-recordable type capable of re-recording infor- 
mation signals, such as a magneto-optical disc or a 
phase-change optical disc, and a read-only type dedi- 
cated to reproduction, such as a so-called compact 
disc. 

Since the re-recordable optical discs record infor- 
mation signals, such as audio signals, as digital signals, 
the playback sound of high sound quality can be pro- 
duced, while editing or duplication can be done easily 
without substantially degrading the sound quality. 

In a reproducing apparatus for the read-only com- 
pact disc, a variety of reproducing devices, having the 
medium exchange function of housing plural discs in a 
pre-set stocker and of taking out the discs in an optional 
sequence for continuous reproduction, have so far been 
presented to the market. However, only a few types of 
the recording devices adapted for recording on recorda- 
ble optical discs and having the exchange function have 
been offered to the market. 

The recording medium comprised of a recordable 
optical disc housed in a small-sized cartridge has the 
maximum recording time of the order of 74 min such 
that it cannot sufficiently meet the demand for recording 
a broadcast program of prolonged time duration. In par- 
ticular, if desired to record information signals, such as 
audio signals, on plural disc-shaped recording mediums 
in succession, the disc-shaped recording mediums 
need to be sequentially inserted by manual operation 
into the recording device one-by-one for recording to 
render it extremely difficult to realize continuous record- 
ing for a prolonged time duration. 

If the user records on a recording medium being 
used, there are occasions wherein crucial information 
signals not desirable to be erased have been recorded 
on the disc. It is therefore desirable that recording be 
made in a non-recorded area of the recording medium 
without erasing the pre-recording area. 

In the case of a recording device in which informa- 
tion signals, such as audio signals, as the plural record- 
able recording mediums, such as optical discs, are 
exchanged, it is desirable not only to designate the 


medium by a manual operation, but also to exchange 
the mediums automatically by control signals in the 
course of recording. 

Also, in the case of appointing broadcast programs 

s by a tuner/timer device, it would be convenient if plural 
broadcast programs are appointed and these appointed 
broadcast programs are allocated to respective different 
mediums to effect recording, since then the editing 
operation of recording the different broadcast programs 

10 on a sole medium and re-recoding the programs on 
respective separate recording mediums can be omitted. 

Disclosure of the Invention 

is It is an object of the present invention to overcome 
the above-described problems of the prior art and to 
provide a recording device in which plural recording 
mediums housed in cartridges in pre-set housing sec- 
tions and in which recording is made sequentially on the 

20 recording mediums to make possible substantially con- 
tinuous long-time recording. 

It is another object of the present invention to pro- 
vide a recording device in which a desired one of the 
plural housed recording mediums can be selected and 

25 recorded when information signals, such as audio sig- 
nals, are entered to the device. 

In one aspect, the present invention provides a 
recording apparatus includes a tuner, a storage unit for 
holding on memory the timer information concerning at 

30 least the broadcast reception start time and the broad- 
cast reception end time by the tuner, a timer, a recording 
unit for effecting recording on a recording medium taken 
out from a housing section holding a plurality of record- 
ing mediums and a controller for controlling the opera- 

35 tion of the tuner and the recording unit based on an 
output signal from the timer and the timer information 
stored in the storage unit. The controller compares the 
output signal from the timer and the broadcast reception 
start time of the timer information held on memory in the 

40 storage unit, causes the recording unit to start recording 
of an output signal from the tuner on the recording 
medium thus taken out and causes the recording unit to 
terminate the recording operation for the output signal 
from the tuner by the recording unit based on the results 

45 of comparison of the output signal of the timer and the 
broadcast reception end time of the timer information 
held on memory in the storage unit. 

The controller judges whether or not signals are 
already recorded on a recording medium taken out from 

so the housing section and controls the recording start 
position of the output signal from the tuner on the 
recording medium by the recording unit. 

If the controller judges that signals are already 
recorded on the recording medium taken out from the 

55 housing section, the controller causes the recording unit 
to record an output signal from the tuner as from the 
recording end position of the previous recording on the 
recording medium taken out from the recording section. 
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If the controller judges that signals are not already 
recorded on the recording medium taken out from the 
housing section, the controller causes the recording unit 
to record an output signal from the tuner as from the 
recording start position of the previous recording on the 5 
recording medium. 

After the end of recording of the output signal from 
the tuner on the recording medium taken out from the 
housing section, the controller causes the recording 
mediums held in the housing section to be sequentially 10 
taken out to cause the recording unit to continue the 
recording operation thereon. 

The housing section has a plurality of housing sites 
in which to hold the plural recording mediums and the 
apparatus includes a detection unit for detecting on is 
which of the housing sites of the housing section the 
recording medium are held. The controller controls the 
recording operation of the recording unit based on the 
results of detection by the detection unit. 

The recording apparatus further includes a trans- 20 
porting unit for taking out a recording medium from the 
housing section to transport it to the recording unit, the 
controller controlling the operation of the transporting 
unit based on the results of detection from the detection 
unit. 25 

The storage unit holds on memory the timer infor- 
mation concerning the broadcast reception start time 
and the broadcast reception end time by a plurality of 
the tuners and a plurality of items of the reception infor- 
mation concerning the broadcasting stations received 30 
by the tuners. The storage section also holds on mem- 
ory the medium information as to on which of the 
recording mediums housed in the housing section the 
broadcast received by the tuner is to be recorded. The 
controller controls the tuner by the reception information 35 
read out from the storage unit, the controller causing the 
recording medium designated by the medium informa- 
tion to be taken out from the housing section to record 
the output signal from the tuner on the recording 
medium taken out from the housing section. 40 

In another aspect, the present invention provides a 
recording apparatus for a recording medium having a 
first recording area in which to record signals and a sec- 
ond recording area in which to record the table-of-con- 
tents information concerning the signals recorded in the 45 
fist signal recording area, in which the apparatus 
includes a tuner, a storage unit for holding on memory 
the timer information concerning at least the broadcast 
reception start time and the broadcast reception end 
time by the tuner, a timer, a recording unit for recording so 
an output signal from the tuner on a recording medium 
taken out from a housing section holding a plurality of 
recording mediums and a controller for controlling the 
operation of the tuner and the recording unit based on 
an output signal from the timer and the timer information ss 
stored in the storage unit. The controller controls the 
reception operation of the tuner based on the reception 
information from the storage unit and compares the out- 


put signal from the timer to the broadcast reception start 
timing of the timer information held on memory in the 
storage unit. The controller causes a sole recording 
medium to be taken out from the housing unit based on 
the results of comparison. The controller also causes 
the recording unit to start recording the output signal of 
the tuner in a vacant recording area in the first recording 
area of the recording medium taken out from the hous- 
ing unit, while also causing the recording unit to termi- 
nate recording of the output signal of the tuner based on 
the results of comparison of the timer output signal to 
the broadcast reception end time in the storage unit. 

The controller judges whether signals are already 
recorded on the recording medium taken out from the 
housing unit based on the table-of-contents information 
recorded in the second recording area of the recording 
medium taken out from the housing unit. The controller 
controls the recording start position of the output signal 
from the tuner on the recording medium by the record- 
ing unit based on the results of judgment. 

Other objects and advantages of the present inven- 
tion will become more apparent from the following 
description of the referred embodiments. 

Brief Description of the Drawings 

Fig.1 is a block diagram showing an example of a 
disc recording and/or reproducing device according to 
the present invention. 

Fig. 2 is a front view showing the disc recording 
and/or reproducing device in its entirety and an example 
of an actuating unit. 

Figs.3a to 3f are front views showing a disc record- 
ing/reproducing unit of the disc recording and/or repro- 
ducing device in its entirety and an example of an 
actuating unit. 

Fig. 4a is a perspective view showing a disc car- 
tridge used in the disc recording and/or reproducing 
device from above and Fig. 4b is a perspective view 
showing the disc cartridge from below. 

Fig.5 is a block circuit diagram showing essential 
portions of the disc recording and/or reproducing 
device. 

Fig. 6 is a front view showing an example of a disc 
recording and/or reproducing unit of the disc recording 
and/or reproducing device embodying the present 
invention. 

Fig. 7 shows an example of a disc housing section 
of the disc recording and/or reproducing unit of the disc 
recording and/or reproducing device. 

Fig.8 is a flow chart showing an example of the 
operation of the disc recording and/or reproducing 
device. 

Fig. 9 is a flow chart showing another example of 
the operation of the disc recording and/or reproducing 
device. 
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Best Mode For Carrying Out the Invention 

Referring to the drawings, a recording device of the 
present invention will be explained in detail. 

The disc recording and/or reproducing apparatus, s 
employing a recording device according to the present 
invention, is made up of an amplifier/controller 110, a 
tuner/timer unit 120 and a disc recording/reproducing 
unit 130, as shown in Fig.1 . The respective units 
exchange the control information of various sorts over a 10 
bus line. 

The amplifier/controller 110 includes means for fur- 
nishing power to the entire recording and/or reproduc- 
ing apparatus and for controlling the apparatus. The 
amplifier/controller 110 also includes a function of is 
amplifying information signals such as audio signals, 
outputted by the tuner/timer unit 120 and the disc 
recording and/or reproducing unit 130 for supplying the 
amplified signals to a speaker, not shown. This ampli- 
fier/controller 110 includes a control circuit 111, as 20 
means for exchanging the control signals over a bus line 
with various portions of the disc recording and/or repro- 
ducing apparatus and for controlling the apparatus in its 
entirety, an operating unit 112 having switches, dials or 
the like for commanding and entering the operations as 25 
later explained to the control circuit 1 1 1 and a display 
unit 1 1 3 made up of a liquid crystal display for displaying 
the operating states of various parts of the apparatus 
based on the information from the control circuit 111. 

The tunerAimer unit 1 20 has the function of furnish- 30 
ing the information signals, such as audio signals 
obtained on reception and demodulation of a broadcast 
program, to the disc recording/reproducing unit 130, 
and the function of holding on memory the sequence of 
the broadcast program entered and set by the operating 35 
unit 112 of the amplifier/controller 110 by timer record- 
ing. This tuner/timer unit 120 is made up of a control cir- 
cuit 121 , a tuner 122, a random access memory (RAM) 
123 and a timepiece unit 124. The control circuit 121 
controls the operation of the tuner/timer unit 120 as it 40 
exchanges the control signals over the bus line with the 
various components of the disc recording and/or repro- 
ducing apparatus. The tuner 122 receives the broadcast 
program. The RAM 123 holds on memory the timer pro- 
gram recording information such as reception frequency 45 
for receiving the program by timer recoding, while the 
timepiece unit 124 generates the time information. The 
control circuit 121 controls the reception operation of 
the tuner 122 based on timer recording information held 
on memory by the RAM 123 and the time information so 
from the timepiece unit 124 to select the station to 
receive the information signals such as audio signals of 
the desired broadcast program. 

The disc recording/reproducing unit 130 has the 
function f recording/reproducing the information signals 55 
such as audio signals on or from plural optical discs. 
This disc recording/reproducing unit 130 is made up of 
a control circuit 131, a set of operating switches 132, a 


display unit 133 and a disc exchange and record- 
ing/reproducing unit 134. The control circuit 131 
exchanges the control signals over a bus line with vari- 
ous portions of the disc recording and/or reproducing 
apparatus in controlling the apparatus in its entirety. The 
set of operating switches 132 has switches and dials for 
commanding the operations for the control circuit 131. 
The display unit 133 includes a liquid crystal display for 
displaying the operating states of various portions of the 
apparatus based on the information from the control cir- 
cuit 131, while the disc exchange and recording/repro- 
ducing unit 134 records/reproduces the information 
signals such as audio signals on or from the plural opti- 
cal discs. The disc exchange and recording/reproducing 
unit 134 is made up of a disc housing unit 134a for 
housing plural optical discs on which to record informa- 
tion signals, a disc transporting unit 134b and a record- 
ing/reproducing unit 134c. The disc transporting unit 
134b serves as means for loading and clamping the 
disc housed in the disc housing unit 134a and for 
unloading the clamped disc based on control by the 
control circuit 131 , while the recording/reproducing unit 
134c is adapted for recording/reproducing information 
signals on or from the disc transported and clamped by 
the spindle. 

The amplifier/controller 110, tunerAimer unit 120 
and the disc recording/reproducing unit 130 may be of a 
so-called component stereo system composed of sepa- 
rate units housed in independent casings, or of a unitary 
structure composed of the various units housed in a 
sole casing. 

Fig.2 shows the entire disc recording and/or repro- 
ducing apparatus shown in Fig. 1 . 

Here, a structure is shown which is comprised of 
the components shown in Fig.1 housed in separate cas- 
ings. Looking from the top of the drawing, there are 
shown the tuner/timer unit 120 amplifier/controller 110 
and the disc recording/reproducing unit 130. 

The amplifier/controller 110 has, in its inside, a con- 
trol circuit 111 for controlling the tunerAimer unit 120 
and the disc recording and/or reproducing unit 130, as 
described above. The amplifier/controller 110 includes 
the operating unit 112, having various dials or keys for 
making various inputs to the control circuit 1 1 1 and the 
display unit 113 having a large-sized liquid crystal panel 
for displaying the operation of the entire disc recording 
and/or reproducing apparatus via the control circuit 111. 

Figs.3a to 3f show a display example on the display 
unit 113. 

The setting sequence for receiving the broadcast 
program by timer recording in the above-described disc 
recording and/or reproducing apparatus and for record- 
ing the received broadcast program is explained with 
reference to Figs.3a to 3f. 

For receiving the broadcast program in timer 
recording, the user first turns a selector (SELECTOR) 
dial for selecting various menus of the operating unit 
1 12 to select a rec timer (REC TIMER) mode. The user 
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then presses an enter/next (ENTER/NEXT) key to 
establish the selected rec timer mode. Fig. 3a shows a 
display example showing the setting state of the rec 
timer mode. 

The user then turns the select dial to select a bank s 
(BANK) which is a file for holding various settings for 
timer recording on memory and presses the enter/next 
key to establish the selected bank. Fig.3b shows a dis- 
play example indicating that a bank 1 has been selected 
as this bank. 

The user then turns the selector dial to select one of 
'Once (ONCE)' or 'Weekly (WEEKLY)' which is not 
shown. 'Once' is the setting for receiving the broadcast 
program for timer recording only once while 'Weekly' is 
the setting for receiving the broadcast program for timer 
recording at the designated time of each designated 
day of the week every week. Fig.3c shows a display 
example in which 'Once' is selected for setting for recep- 
tion of receiving the broadcast program for timer record- 
ing only once. 

Similarly, the select dial is turned afer setting the 
start/end time in timer recording, and subsequently the 
select dial is turned for setting (pre-setting) a broadcast- 
ing station desired to be received by the timer recording. 
Fig.3d shows a display example for setting for selecting 
a broadcasting station making a FM broadcasting since 
8 a.m. of Sunday until 9 a.m. of the same day with a fre- 
quency of 81.3 MHz. 

The user then turns the selector dial for selecting 
the equipment for recording, for example, a cassette 
tape recorder or a disc recording device. Fig.3e shows 
a recording example (D1) showing a setting for select- 
ing the disc recording device as a recording equipment 
and for making recording on a sole disc housed in the 
recording device. Fig.3f shows a recording example (D 
ALL) showing a setting for selecting the disc recording 
device as a recording equipment and for receiving the 
broadcast program for timer recording for setting 
recording on all discs housed in the disc device. 

By the above sequence of operations, the setting is 
made for receiving broadcast programs by timer record- 
ing in the disc recording and/or reproducing apparatus 
for recording the received programs. The set data are 
stored in a RAM 1 23. In a display example of the display 
unit 1 13 of the present disc recording and/or reproduc- 
ing apparatus, display is changed to inverted display on 
menu selection or establishment to indicate the fact of 
establishment. 

Before proceeding to detailed description of the 
disc recording and/or reproducing apparatus of the 
present invention, a magneto-optical disc as an exam- 
ple of the recording medium used therefor is explained. 

Figs. 4a and 4b illustrate a disc cartridge holding a 
magneto-optical disc. Specifically, Fig. 4a is a perspec- 
tive view of the disc cartridge looking from above and 
Fig.4b is a perspective view of the disc cartridge looking 
from below. 

The disc cartridge 61 is comprised of a main car- 


tridge body portion 64, and a magneto-optical disc 65, 
as a recording medium for information signals housed 
within the main cartridge body portion 64. The main car- 
tridge body portion 64 is made up of a rectangular- 
shaped upper half 62 and a similarly rectangular- 
shaped lower half 63, melded from synthetic resin and 
connected to each other. 

The magneto-optical disc 65 is approximately 64 
mm in diameter an has a recording capacity capable of 
recording audio signals up to a maximum of 74 minutes. 
The magneto-optical disc 65 includes a first signal 
recording area for recording information signals, such 
as audio signals, and a second signal recording area for 
recording table-of-contents information, such as the 
information recording start and stop positions or the 
name of the musical numbers recorded in the first signal 
recording area. The magneto-optical disc 6 also carries 
the address information formed by wobbling of a pre- 
groove radially of the disc. 

The lower half 63 of the main cartridge body portion 

64 includes a disc table entrance opening 66 into which 
is intruded a disc table of a disc rotating/driving unit 
adapted for rotationally driving the magneto-optical disc 

65 when the disc cartridge 61 is loaded on the disc 
recording and/or reproducing apparatus, as shown in 
Fig.4b. Specifically, this disc table entrance opening 66 
is configured for exposing to outside a center portion of 
the magneto-optical disc 65 including a disc-clamping 
metal plate 67 of a magnetic material mounted for cov- 
ering a center hole of the magneto-optical disc 65 
housed within the main cartridge body portion 64. 

In the upper and lower surfaces of the main car- 
tridge body portion 64, that is in the upper and lower 
halves 62, 63, there are formed information signal 
recording/reproducing apertures 68, 69 for exposing at 
least portions of the signal recording areas of the mag- 
neto-optical disc 65 housed therein to outside radially of 
the disc. These information signal recording/reproduc- 
ing apertures 68, 69, rectangular in shape, are formed 
at a mid portion in the left-and-right direction of the main 
cartridge body portion 64 for extending from a position 
proximate to the disc table entrance opening 66 sown in 
Fig.4b to the front end face of the main cartridge body 
portion 64. 

The main cartridge body portion 64 includes a dis- 
criminating potion 64a for discriminating the type of the 
disc 65 housed in the main cartridge body portion 64 
and a mistaken recording inhibiting potion 64b for spec- 
ifying whether or not recording of the information signals 
can be made on the disc 65, as shown in Fig. 4b. With 
the mistaken recording inhibiting potion 64b, it is 
detected by a detection switch of a recording/reproduc- 
ing unit 130 whether or not information signals can be 
recorded on the magneto-optical disc 65. 

On the main cartridge body portion 64, configured 
as described above, a shutter member 70 for open- 
ing/closing the information signal recording/reproducing 
apertures 68, 69 is mounted such as by fitting on the 
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front end face of the main cartridge body portion 64, as 
shown in Figs. 4a and 4b. 

Fig.5 shows essential portions of the disc recording 
and/or reproducing apparatus of Fig. 1 in more detail. 

Referring to Fig.5, this disc recording and/or repro- s 
ducing apparatus includes a stocker 2 for housing up to 
a maximum of five disc cartridges 1 1( 1 2 , I3, I4 and 1 5 
in up to a maximum of five housing positions P 1 , P 2 , P3, 
P 4 and P 5 , respectively, and a cartridge detector 3 for 
detecting the possible presence of the disc cartridges in 10 
the housing positions P-|, P 2 , P 3 , P 4 and P 5 o the 
stocker 2 by detectors 3-| , 3 2 , 3 3 , 3 4 and 3 5 , respectively. 
The disc recording and/or reproducing apparatus 
includes a recording and/or reproducing unit 20 for 
recording and/or reproducing information signals on or 15 
from one of the disc cartridges 1 2 , I3, I4 and 1 5 in 
the stocker 2 desired by the user. This operation of 
recording and/or reproducing information signals is 
referred to herein after as accessing except if special 
demarcation is needed. The disc recording and/or 20 
reproducing apparatus includes a transporting unit 4 
configured for taking out a desired disc cartridge from 
the stocker 2 for loading the disc cartridge on the 
recording and/or reproducing unit 20 and for taking out 
the disc cartridge from the recording and/or reproducing 25 
unit 20 or transporting the disc cartridge thus taken out 
tp the stocker 2. The disc recording and/or reproducing 
apparatus includes a system control circuit 40 for restor- 
ing the disc cartridge being accessed to the housing 
position detected to be devoid of the medium by the car- 30 
tridge detector 3 if, when restoring the disc cartridge 
being accessed by the recording and/or reproducing 
unit 20 to the stocker 2, the cartridge detector 3 outputs 
a detection signal that the original housing position is 
occupied by a disc cartridge. 35 

The housing positions Pi to P 5 are arranged so that 
the five disc cartridges 1 1 to 1 5 are stacked in the same 
orientation. 

The cartridge detector 3 detects possible presence 
of the disc cartridges in the housing positions P-i to P 5 40 
by mechanical switches using the detectors 3-| to 3 5 , 
respectively. 

The transporting unit 4 includes a slider 4a for pull- 
ing out a desired disc cartridge from its housing position 
and for pulling the disc cartridge to the housing position, 45 
and an elevator 4b for holding and uplifting and lowering 
a desired disc cartridge along with the slider 4a. The 
slider 4a is moved by a slider movement motor (M-|) 5 
via a gearing, not shown, in a direction indicated by 
arrow L and in the direction indicated by arrow R. The so 
elevator4b is moved in the directions indicated by 
arrows U and D by an elevator movement motor (M 2 ) 6 
via a gear, not shown, meshing with a rack gear formed 
at an end of a rack plate 7. Within the elevator 4b, there 
is provided a slider pull-in position detection switch for 55 
detecting the pull-in of the slider 4a into the stocker 2. 
The switch outputs an on-signal to the system control 
circuit 40 to intimate that the slider 4a has been posi- 


tioned in the slider 4a. Within the elevator 4b, there is 
also provided a slider pullout position detection switch 9 
for detecting the pull-out of the slider 4a towards the 
recording and/or reproducing unit 20. This switch out- 
puts an on-signal to the system control circuit 40 to inti- 
mate that the slider 4a has been positioned towards the 
recording and/or reproducing unit 20. 

The position of the elevator 4b is detected by an 
elevator position detection switch 10 configured for 
detecting the position of the elevator 4b based on 
changes in light transmitted through a slit bored in the 
rack late 7 to reach two sets of light-receiving elements. 
The detection signal is sent to the system control circuit 
40. During the time a desired disc cartridge is accessed 
by the recording and/or reproducing unit 20 or the 
accessing by the present apparatus is halted regularly 
the elevator 4b is at the lowermost position termed a 
home position, with the slider 4a having been moved to 
the recording and/or reproducing unit 20 or to the 
stocker 2. It is a home position switch 1 1 that detects the 
elevator 4b in this home position and outputs a detec- 
tion signal to the system control circuit 40. 

The recording and/or reproducing unit 20 includes 
an optical head 21 clamped when, with the disc car- 
tridge having been pulled out by the slider 4a, the eleva- 
tor 4b is lowered to the home position, and which 
illuminates a reproducing or recording laser light beam 
to a disc run in rotation by a spindle motor 25, and a 
magnetic field modulation head 22 for modulating the 
magnetic field in the illuminated position by the record- 
ing laser light beam from the optical head 21. The 
recording and/or reproducing unit 20 also includes a 
servo circuit 26 for computing detection signals 
obtained by a photodetector of the optical head 21 for 
moving the position of the illuminating spot on the disc 
along the optical axis or along the disc radius for effect- 
ing focusing servo, tracking servo or servo for the spin- 
dle motor 25. The recording and/or reproducing unit 20 
also includes an encoder/decoder 27 for decoding the 
information signals recorded on the disc using a detec- 
tion signal obtained from the photodetector to output the 
decoded signal at an output terminal 28 and for encod- 
ing the information signals entering an input terminal 29 
for supplying the encoded signal to a magnetic field 
modulating head 22. The recording and/or reproducing 
unit 20 also includes a recording/reproducing unit con- 
trol circuit 30 for controlling the recording and/or repro- 
ducing unit 20 in its entirety inclusive of the 
encoder/decoder 27 and a RAM 31 for holding the user 
management information of the disc or the audio data. 
The magnetic field modulating head 22 is held in the 
state of having been perpendicularly rotated on the disc 
by a rotating mechanism 23 driven by a rotating motor 
(M 3 ) 24 except during recording. 

The reproducing operation for information signals 
by the recording and/or reproducing unit 20 is now 
explained. If the desired disc is clamped on the disc 
table, and the objective lens of the optical head 21 is 
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moved by a thread motor, not shown, to a position prox- 
imate to the disc, the spindle motor 25 is started for run- 
ning the disc in rotation. 

The optical head 21 then illuminate a laser light 
beam on a target track on the disc via objective lens to s 
acquire an output signal by a detector from the reflected 
light. This output signal of the optical head 21 is sup- 
plied to the servo circuit 26 and to the encoder/decoder 
27. 

The servo circuit 26 is made up of for example, a 10 
focusing servo control circuit, a tracking servo control 
circuit and a thread servo control circuit. The 
encoder/decoder 27 computes detection signals from 
the optical head 21 to derive a playback output signal 
which is processed with decoding for deinterleaving or is 
error correction. The decoded data is temporarily writ- 
ten in the RAM 31 operating as a buffer memory control- 
led by the recording/reproducing control circuit 30, and 
subsequently read out and outputted at the output ter- 
minal 28. 20 

The processing for recording information signals on 
the disc by the recording and/or reproducing unit 20 is 
now explained. The information signals entering the 
input terminal 29 are encoded or corrected for errors by 
the encoder/decoder 27 so as to be supplied thence to 25 
the magnetic field modulating head 22. The magnetic 
field modulating head 22 then generates a perpendicu- 
lar magnetic field modulated in accordance with the 
encoder output signal to apply the generated magnetic 
field to the magneto-optical disc 65. Since the optical 30 
head 21 then illuminates the recording laser light beam 
to the disc so that the signal recording surface of the 
optical head 21 is lowered in coercivity to permit the 
magnetic field modulating head 22 to modulate readily 
the direction of magnetization in accordance with the 35 
information signals. 

Fig. 6 shows the appearance of ta recording and/or 
reproducing unit 130 shown in Fig. 5. 

When the user acts on operating switches provided 
on an operating panel 42 shown in Fig.6, the system 40 
control circuit 40 causes the transporting unit 4 to take 
out a desired disc cartridge from the stacker 2 to clamp 
the disc on the recording and/or reproducing unit 20 to 
cause the recording/reproducing unit control circuit 30 
to access the recording and/or reproducing unit 20. 45 

The operating panel 42 includes a release key 43, 
an ejection key 44, and other keys shown in Fig.6, 
namely a disc selection key 52, a recording selection 
key 53, a reproducing key 54 and a stop key 55. The 
release key 43 is used for returning the disc cartridge so 
being accessed by the recording and/or reproducing 
unit 20 to a pre-set housing position in the stocker 2. In 
particular, if desired to take out the disc cartridge from 
the pres-set housing position in the stocker 2, the user 
acts on the ejection key 44 provided in the vicinity of the ss 
associated housing position. 

The operating panel 42 includes a sampling fre- 
quency indicating unit (SAMPLING FREQUENCY) for 


indicating the sampling frequency of the disc cartridge 
being accessed, such as 32 kHz, 44.1 kHz or 48 kHz, a 
repeat key (REPEAT) for repeating the accessing by the 
recording and/or reproducing unit 20, a display key 
(DISPLAY) for a display unit 45 for displaying the name 
of the disc cartridge being accessed or a track name, 
and a skip key (DISC SKIP) used for accessing a disc 
cartridge other than the currently accessed disc car- 
tridge. The operating panel 42 also includes a continue 
key (CONTINUE) for continuing the accessing, a shuffle 
key (SHUFFLE) for effecting shuffle reproduction and a 
program key (PROGRAM) for effecting program record- 
ing/reproduction. 

Centrally of the operating panel 42, there is pro- 
vided a lid 51 formed with a transparent window 50 for 
the stocker which permits the disc cartridges stored in 
the stocker 2 to be visually recognized from outside, as 
shown in Fig. 7. Thus, the user can recognize the names 
of albums stated on label surfaces on the head portions 
of the five disc cartridges 1i to 1 5 even with the lid 51 
closed. Below the transparent window 50 for the 
stocker, there is formed a transparent window for the 
display unit 45. If desired to insert or eject the disc car- 
tridge to or from the disc cartridge, it suffices to open the 
lid 50 as shown in Fig. 7. 

The operation of continuously recording information 
signals, such as audio signals of a broadcast program 
received by the tuner/timer unit 120, across the five 
magneto-optical discs housed within the disc recording 
and/or reproducing unit 130, is specifically explained 
with reference to Figs. 1 to 8. 

Fig.8 is a flowchart for illustrating an example of the 
operation of the recording and/or reproducing appara- 
tus shown in Fig. 1 . 

It is assumed that the power source is turned off 
and that the power source has not been turned of man- 
ually before the power source is turned on by the 
tuner/timer unit 120. Meanwhile, in the tuner/timer unit 
120, only a timepiece unit 124 is turned on at all times 
with the minor current. 

At step S1, the timer unit 124 monitors whether or 
not the current time is the time the power source is 
turned on for the broadcast program for timer recording 
(timer-on time). When the time is the timer-on time as 
set, processing transfers to step S2. 

At step S2, the timepiece unit 124 of the tuner/timer 
unit 120 sends a control signals via a control circuit 121 
to a control circuit 1 1 1 of the amplifier/controller 1 10 to 
turn on the power of the entire disc recording and/or 
reproducing system. 

At step S3, the tuner unit 122, the power for which 
is now turned on, reads out the information for timer 
recoding or the station selection setting information 
stored in the RAM 123 in order to select the station for 
the program set for timer recording based on the setting 
information. The control circuit 121 sends the recording 
start signal to a control circuit 131 of the disc record- 
ing/reproducing unit 130. The recording start signal may 
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also be sent by the control circuit 11 of the ampli- 
fier/controller 110. 

The control circuit 131 of the disc recording and/or 
reproducing unit 130 controls the starting of recording 
on reception of the recording start signal. It is checked 
at step S4 by the cartridge detector 3 of Fig.5 whether 
or not the first disc has been housed in the stocker of 
the disc housing unit 134a. If the first disc has been 
stored in the stocker, processing transfers to step S5. If 
otherwise, processing transfers to step S11 as later 
explained. 

At step S5, the disc transporting unit 1 34b takes out 
the first disc from the stocker to load it on a spindle of 
rotationally driving the disc of the recording/reproducing 
unit 134c by way of loading. At this time, the record- 
ing/reproducing unit 134c detects the mistaken record- 
ing inhibiting potion 64b P holding the loaded disc, by a 
detection switch. If the detected results indicate record- 
ing possible state, processing transfers to next steps as 
now explained. 

At step S6, it is checked whether or not there is the 
recorded information signal on the first disc loaded and 
clamped. If there is no recorded information signal, 
processing transfers to step S7 to start recording from 
the leading end of the first signal recording area of the 
disc. If there is the recorded information, processing 
transfers to step S8 to search for a vacant area in the 
first signal recording area of the disc to make recording 
in the vacant area. This vacant area is detected by hav- 
ing reference to the information on the recording con- 
tents of the information signal recorded in the first signal 
recording area of the disc recorded in the second signal 
recording area, the aforementioned table-of-contents 
information or the so-called TOC information. This TOC 
information is recorded in a pre-set are a such as the 
inner most or outer most rim of the disc and is usually 
read out and written on the RAM when the disc is 
loaded on the recording/reproducing unit 134c. The 
contents of the TOC information, usually includes the 
number of musical airs (file number), name of tunes (file 
number), start and end addresses on the disc (tracks or 
sector addresses), playing time (file size) and 
addresses or sizes of the vacant areas on the medium, 
depending on standards and specifications. From any of 
the steps S7 or S8, processing transfers to step slider 
pullout position detection switch 9. 

The process from step S6 to S9, that is the steps of 
recognizing whether or not there is the recorded infor- 
mation on the disc, is used later again, so that these 
steps are termed a process A. 

At step S9, it is checked whether or not recording 
on the first disc has come to a close. Judgment as to 
whether or not recording on a dis has come to a close is 
given depending on whether or not the information sig- 
nals have been recorded up to the last address of the 
first signal recording area of the disc. If the recording on 
the first disc has come to a close, processing transfers 
to step S10. At this time, the TOC information corre- 


sponding to the information signals recorded in the first 
signal recording area by the recording which has just 
been made is recorded in the signal recording area of 
the first disc. After recording the TOC information, 
5 processing transfers to step S10. 

At step S10, the disc transporting unit 134b effects 
unloading of restoring the first disc, on which recording 
has come to a close, to the stacker, and a disc exchang- 
ing operation. 

10 At step S1 1 , it is checked whether or not the next 
disc for recording, herein the second disc, has been 
stored in the stocker. If the next disc is stored in the 
stocker, processing transfers to step S13. If the next 
disc has not been stored in the stocker, processing 

is transfers to step S1 2. 

At step S1 2, it is checked whether or not the loading 
up to the fifth disc has been made and recording on all 
of the five discs has come to a close. If the loading has 
not been done up to the fifth disc, processing reverts to 

20 step S11 to re-check whether or not the next disc, 
herein the third disc, has been stored in the stocker. If 
loading up to the fifth disc and recording on the discs up 
to the fifth disc come to a close, the recording operation 
is terminated. The control circuit 131 determines 

25 whether the loading up to the fifth disc has come to a 
close based on the detecting operation from the car- 
tridge detector 3. 

If the next disc has been found at step S1 1 to be 
stored in the stocker, processing transfers to step S13, 

30 where the disc transporting unit 134b performs disc 
loading, that is it takes out the next disc from the stocker 
to load the disc on the disc driving spindle motor of the 
disc recording/reproducing unit 134c to set up a record- 
able state. 

35 Then, processing transfers to the process A of 
steps S6 to S8 to check whether or not there is the 
recorded information signal on the loaded next disc. If 
there is no recorded information signal, recording is 
started from the leading end of the signal recording area 

40 of the disc. If there is the recorded information signal, 
search is made for a vacant area of the disc in which to 
make the recording. In any case, processing transfers to 
step S14 as later explained. 

At step S14, it is checked whether or not recording 

45 on the second and the following disc(s) has come to a 
close. If recording on the disc being monitored comes to 
a close, processing transfers to step S15. 

At step S15, the disc transporting unit 134b 
restores the disc, on which recording has come to a 

so close, to the stacker, by way of disc unloading. 

At step SI 6, it is checked whether or not the discs 
up to the fifth disc have been loaded, that is whether or 
not recording on the five discs has come to a close. If 
the discs up to the fifth disc have not been loaded, 

55 processing reverts to step S1 1 to re-check whether or 
not the next disc, for example, the third disc, has been 
stored in the stocker. If the discs up to the fifth disc have 
been loaded, that is recording on the discs has come to 
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a close, the recording operation is terminated. 

If, as a result of detection by the detection switch of 
the recording/reproducing unit 134c of the mistaken 
recording inhibiting potion 64b, recording of the informa- 
tion signals on the loaded disc is found to be impossible, 
there occurs a processing similar to that when the disc 
cartridge is not loaded on the stocker. 

By the above sequence of operations, it is possible 
to record information signals, such as audio signals, 
substantially continuously o the five discs. 

Meanwhile, the time of, for example, ten seconds, 
has to elapse since the disc transporting unit 134b 
takes out the disc hosed in the stocker until the disc is 
clamped on the spindle to start the recording. Thus, the 
input information signals cannot be recorded during the 
disc exchange time. This problem can be addressed by 
occasionally increasing the capacity of the RAM31 of 
Fig. 5 (shock-proof memory) in which to store the infor- 
mation signals continuing during this 10-second time 
interval, and by writing the stored information signals on 
the next disc. 

If five non-recorded blank discs are used, recording 
can be made sequentially from the leading end up to the 
trailing end of the recording area of each disc such that 
continuous recording over a prolonged time of 370 min- 
utes can be made using five discs each having a long- 
est recording time of 74 minutes. If partially recorded 
discs are used, search is made for a vacant area in each 
disc to effect continuous recording across plural discs, 
so that recording can be made from one vacant area to 
another of each disc to contribute to effective utilization 
of vacant areas of the partially used discs. 

Another operation of the disc recording and/or 
reproducing apparatus according to the present inven- 
tion is now explained. 

Fig.9 shows a flowchart for illustrating this other 
operation of the disc recording and/or reproducing 
apparatus shown in Fig. 1 . 

Referring to Fig.9, this operation of the disc record- 
ing and/or reproducing apparatus is specifically 
explained, taking an example of the case of separately 
recording information signals of a plurality of, for exam- 
ple, five broadcast programs, received by the 
tuner/timer unit 120, on five magneto-optical discs 
housed in the disc recording and/or reproducing unit 
130. 

It is assumed that the power source of the disc 
recording and/or reproducing apparatus is turned off, 
that is the power source of the apparatus is manually 
turned off before the power source is turned on by the 
tuner/timer unit 120. 

At step S21, the timepiece unit 124 monitors 
whether or not the time is the time set for turning the 
power source on for the program for timer recording 
(timer-on time). If the time is the timer-on time, process- 
ing transfers to step S22. 

At step S22, the timepiece unit 124 of the 
tuner/timer unit 120 sends a control signal from the 


timepiece unit 124 of the tuner/timer unit 120 via control 
circuit 121 to the control circuit 1 1 1 of the amplifier/con- 
troller 1 1 0 in order to turn on the power source of the 
disc recording and/or reproducing apparatus in its 
5 entirety. 

At step S23, the tuner 122, the power source of 
which has been turned on, reads out the timer program 
recording information or the station selecting setting 
information stored in the RAM 123 to select the station 

10 of the program for timer recording based on the setting 
information. The control circuit 121 sends the recording 
start signal to the control circuit 131 of the disc record- 
ing/reproducing unit 130. The recording start signal can 
also be sent by the control circuit 111 of the ampli- 

15 fier/controller 110. 

At step S24, the control circuit 131 of the disc 
recording/reproducing unit 130 receives a recording 
start signal, inclusive of the disc number, from the 
tuner/timer unit 120, in order to check whether or not the 

20 designated disc has been stored in the stocker of the 
disc housing section 134a, more accurately, whether or 
not the disc has been stored in the designated housing 
position of the stocker. This check is by the cartridge 
detector 3 shown in Fig.5. If the designated disc is 

25 housed in the stocker, processing transfers to step S26 
and, if otherwise, to step spindle motor 25. A similar 
processing operation is performed if the result of detec- 
tion of the mistaken recording inhibiting potion 64b has 
indicated that the recording of the information signals on 

30 the disc housed in the disc cartridge is inhibited. 

At step S25, the recording operation is canceled, 
before processing transfers to step S30. 

At step S26, the disc transporting unit 134b takes 
out the designated disc from the stocker and loads the 

35 disc on the spindle adapted for rotationally driving the 
disc f the recording/reproducing unit 134c to set a 
recordable state. 

At step S27, it is checked whether or not there is the 
recorded information signal on the loaded disc. If there 

40 is no recorded information signal, processing transfers 
to step S28 to start recording from the leading end of 
the signal recording area of the disc. If there is any 
recorded signal, processing transfers to step S29 to 
search a vacant area of the disc to effect the recording 

45 on the vacant area so found. This vacant area is 
detected by having reference to the information on the 
information signals on the disc, that is the TOC informa- 
tion which is the information pertinent to the recording 
contents. After any of the steps S27 and S28, process- 

so ing transfers to step S30. 

At step S30, it is monitored whether or not the time 
is the power off setting timing for the program currently 
received. If the time is the set time (timer off time), 
processing transfers to step S31. Although not shown 

55 here, it may be an occurrence that the disc record- 
ing/reproducing unit 130 terminates the recording when 
the disc is full before the timer off time. At this time, the 
TOC information for the information signals recorded in 
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the first signal recording area by the current recoding 
operation is updated and recorded in the second signal 
recording area of the disc, as in the operation of the pre- 
vious step S9. 

At step S31 , it is checked whether or not the record- 
ing on the disc has come to a close. If the recording on 
the disc has already come to a close, processing trans- 
fers to step S33 and, if the recording is still going on, 
recording on the disc is discontinued at step S32 to pro- 
ceed to step S33. 

At step S33, a control signal is sent from the time- 
piece unit 124 of the tuner/timer unit 120 via control cir- 
cuit 121 to the control circuit 111 of the 
amplifier/controller 1 10 to turn off the power source of 
the disc recording and/or reproducing apparatus in its 
entirety. At this time, the disc recording/reproducing unit 
130 causes the disc transporting unit 134b to restore 
the disc to the stocker by way of disc unloading. 

Then, processing reverts to step S21 to monitor 
whether or not the time is the next set time of turning off 
the power source. If the time is the next set time of turn- 
ing off the power source, the operation of recording the 
output signals from the tuner on the disc is performed 
repeatedly based on the above-described sequence of 
operations. 

By the above sequence operations, different infor- 
mation signals, such as audio signals of different broad- 
cast programs, can be recorded on the five discs. 

Moreover, information signals an be recorded by 
the disc recording/reproducing unit 130 on plural 
recording mediums continuously or separately for the 
respective mediums at the same time as the plural 
recording mediums stored in the stocker are 
exchanged, thus realizing various recording forms in 
combination with, for example, compact disc exchang- 
ing/reproducing apparatus. 

Although the rewritable disc-shaped recording 
medium in the above-described embodiment is the 
magneto-optical disc, a phase change type optical disc 
or a magnetic disc may also be used as the rewritable 
disc-shaped recording medium. Moreover, the present 
invention is not limited to the disc-shaped recording 
medium and may b extensively applied in conjunction 
with a recording medium housed in a stocker and which 
can be exchanged by a medium exchange mechanism, 
such as a digital audio tape. 

Industrial Applicability 

With the recording apparatus according to the 
present invention, input information signals can be 
sequentially recorded on the plural recording mediums 
for sequentially recording the information signals, as the 
recording mediums are exchanged, for achieving sub- 
stantially long-time recording. By using recordable disc- 
shaped recording mediums as the mediums, searching 
vacant unrecorded areas of the recording mediums 
based on the information pertinent to the recording con- 


tents, such as the TOC information, and sequentially 
recording the information signals in the vacant areas, 
thus found, continuous recording across plural record- 
ing mediums can be achieved using sem-used record- 
5 ing mediums without erasing the recorded information 
signals on these semi-used recording mediums. 

Claims 

10 1 . A recording apparatus comprising: 
a tuner; 

a storage unit for holding on memory the timer 
information concerning at least the broadcast 
is reception start time and the broadcast recep- 

tion end time by said tuner; 
a timer; 

a recording unit for effecting recording on a 
recording medium taken out from a housing 
20 section holding a plurality of recording medi- 

ums; and 

a controller for controlling the operation of said 
tuner and the recording unit based on an output 
signal from said timer and the timer information 

25 stored in said storage unit; 

said controller comparing the output signal 
from the timer and the broadcast reception 
start time of the timer information held on mem- 
ory in said storage unit, causing said recording 

30 unit to start recording of an output signal from 

said tuner on the recording medium thus taken 
out and causing the recording operation for the 
output signal from said tuner by said recording 
unit based on the results of comparison of the 

35 output signal of the timer and the broadcast 

reception end time of the timer information held 
on memory in said storage unit. 

2. The recording apparatus as claimed in claim 1 
40 wherein said controller judges whether or not sig- 
nals are already recorded on a recording medium 
taken out from the housing section and controls the 
recording start position of the output signal from the 
tuner on the recording medium by said recording 

45 unit. 

3. The recording apparatus as claimed in claim 2 
wherein, if said controller judges that signals are 
already recorded on the recording medium taken 

so out from said housing section, the controller causes 
the recording unit to record an output signal from 
the tuner as from the recording end position of the 
previous recording on the recording medium taken 
out from the recording section. 

55 

4. The recording apparatus as claimed in claim 2 
wherein, if said controller judges that signals are 
not already recorded on the recording medium 
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taken out from said housing section, the controller 
causes the recording unit to record an output signal 
from the tuner in continuation to the recording start 
position of the previous recording on the recording 
medium. 5 

5. The recording apparatus as claimed in claim 1 
wherein, after the end of recording of the output sig- 
nal from the tuner on the recording medium taken 

out from the housing section, said controller causes 10 
the recording mediums held in said housing section 
to be sequentially taken out to cause the recording 
unit to continue the recording operation thereon. 

6. The recording apparatus as claimed in claim 5 is 
wherein said housing section has a plurality of 
housing sites in which to hold the plural recording 
mediums and wherein the apparatus includes a 
detection unit for detecting on which of the housing 
sites of the housing section the recording medium 20 
are held. 

7. The recording apparatus as claimed in claim 6 
wherein said controller controls the recording oper- 
ation of the recording unit based on the results of 25 
detection by said detection unit. 

8. The recording apparatus as claimed in claim 7 fur- 
ther comprising: 

30 

a transporting unit for taking out a recording 
medium from the housing section to transport it 
to said recording unit, said controller controlling 
the operation of the transporting unit based on 
the results of detection from said detection unit. 35 

9. The recording apparatus as claimed in claim 1 
wherein said storage unit holds on memory the 
timer information concerning the broadcast recep- 
tion start time and the broadcast reception end time 40 
of by a plurality of said tuners and a plurality of 
items of the reception information concerning the 
broadcasting stations received by said tuners, said 
storage section also holding on memory the 
medium information as to on which of the recording 45 
mediums housed in the housing section the broad- 
cast received by the tuner is to be recorded, said 
controller controlling the tuner by the reception 
information read out from said storage unit, said 
controller causing the recording medium desig- so 
nated by the medium information to be taken out 
from the housing section to record the output signal 
from the tuner on the recording medium taken out 
from the housing section. 

55 

10. The recording apparatus as claimed in claim 9 
wherein said controller judges whether or not sig- 
nals are already recorded on a recording medium 


taken out from the housing section and controls the 
recording start position of the output signal from the 
tuner on the recording medium by said recording 
unit. 

11. The recording apparatus as claimed in claim 10 
wherein, if said controller judges that signals are 
already recorded on the recording medium taken 
out from said housing section, the controller causes 
the recording unit to record an output signal from 
the tuner in continuation to the recording end posi- 
tion of the previous recording on the recording 
medium taken out from the recording section. 

12. The recording apparatus as claimed in claim 11 
wherein, if said controller judges that signals are 
not already recorded on the recording medium 
taken out from said housing section, the controller 
causes the recording unit to record an output signal 
from the tuner in continuation to the recording start 
position of the previous recording on the recording 
medium. 

13. The recording apparatus as claimed in claim 9 
wherein said housing section has a plurality of 
housing sites in which to hold the plural recording 
mediums and the apparatus includes a detection 
unit for detecting on which of the housing sites of 
the housing section the recording medium are held. 

14. The recording apparatus as claimed in claim 13 
wherein said controller controls the recording oper- 
ation of the recording unit based on the results of 
detection by said detection unit. 

15. The recording apparatus as claimed in claim 7 fur- 
ther comprising: 

a transporting unit for taking out a recording 
medium from the housing section to transport it 
to said recording unit, said controller controlling 
the operation of the transporting unit based on 
the results of detection from said detection unit. 

16. A recording apparatus for a recording medium hav- 
ing a first recording area in which to record signals 
and a second recording area in which to record the 
table-of-contents information concerning the sig- 
nals recorded in the fist signal recording area, com- 
prising: 

a tuner; 

a storage unit for holding on memory the timer 
information concerning at least the broadcast 
reception start time and the broadcast recep- 
tion end time by said tuner; 
a timer; 

a recording unit for recording an output signal 


15 


30 


35 


11 


21 


EP 0 872 834 A1 


22 


from the tuner on a recording medium taken 
out from a housing section holding a plurality of 
recording mediums; and 
a controller for controlling the operation of said 
tuner and the recording unit based on an output s 
signal from said timer and the timer information 
stored in said storage unit; 
said controller controlling the reception opera- 
tion of the tuner based on the reception infor- 
mation from said storage unit and compares 10 
the output signal from the timer to the broad- 
cast reception start timing of the timer informa- 
tion held on memory in said storage unit, said 
controller causing a sole recording medium to 
be taken out from the housing unit based on is 
the results of comparison, said controller also 
causing the recording unit to start recording the 
output signal of said tuner in a vacant recording 
area in the first recording area of the recording 
medium taken out from the housing unit, said 20 
controller also causing the recording unit to ter- 
minate recording of the output signal of the 
tuner based on the results of comparison of the 
timer output signal to the broadcast reception 
end time in said storage unit. 25 

17. The recording apparatus as claimed in claim 16 
wherein said controller judges whether signals are 
already recorded on the recording medium taken 
out from the housing unit based on the table-of-con- 30 
tents information recorded in the second recording 
area of the recording medium taken out from the 
housing unit, said controller controlling the record- 
ing start position of the output signal from the tuner 

on the recording medium by said recording unit 35 
based on the results of judgment. 

18. The recording apparatus as claimed in claim 17 
wherein, if said controller judges that signals are 
already recorded on the recording medium taken 40 
out from said housing section, the controller causes 
the recording unit to record an output signal from 
the tuner in continuation to the recording end posi- 
tion of the previous recording on the recording 
medium taken out from the recording section. 45 

19. The recording apparatus as claimed in claim 17 
wherein, if said controller judges that signals are 
not already recorded on the recording medium 
taken out from said housing section, the controller so 
causes the recording unit to record an output signal 
from the tuner in continuation to the recording start 
position of the previous recording on the recording 
medium. 

55 

20. The recording apparatus as claimed in claim 16 
wherein, after the end of recording of the output sig- 
nal from the tuner on the recording medium taken 


out from the housing section, said controller causes 
the recording mediums held in said housing section 
to be sequentially taken out to cause the recording 
unit to continue the recording operation thereon. 

21. The recording apparatus as claimed in claim 20 
wherein said housing section has a plurality of 
housing sites in which to hold the plural recording 
mediums and wherein the apparatus includes a 
detection unit for detecting on which of the housing 
sites of the housing section the recording medium 
are held. 

22. The recording apparatus as claimed in claim 21 
wherein said controller controls the recording oper- 
ation of the recording unit based on the results of 
detection by said detection unit. 

23. The recording apparatus as claimed in claim 22 fur- 
ther comprising: 

a transporting unit for taking out a recording 
medium from the housing section to transport it 
to said recording unit, said controller controlling 
the operation of the transporting unit based on 
the results of detection from said detection unit. 

24. The recording apparatus as claimed in claim 15 
wherein said storage unit holds on memory the 
timer information concerning the broadcast recep- 
tion start time and the broadcast reception end time 
by a plurality of said tuners and a plurality of items 
of the reception information concerning the broad- 
casting stations received by said tuners, said stor- 
age section also holding on memory the medium 
information as to on which of the recording medi- 
ums housed in the housing section the broadcast 
received by the tuner is to be recorded, said con- 
troller controlling the tuner by the reception informa- 
tion read out from said storage unit, said controller 
causing the recording medium designated by the 
medium information to be taken out from the hous- 
ing section to record the output signal from the 
tuner on the recording medium taken out from the 
housing section. 

25. The recording apparatus as claimed in claim 24 
wherein said controller judges whether or not sig- 
nals are already recorded on a recording medium 
taken out from the housing section, based on the 
table-of-contents information recorded in the sec- 
ond recording area taken out from the housing unit, 
and controls the recording start position of the out- 
put signal from the tuner on the recording medium 
by said recording unit. 

26. The recording apparatus as claimed in claim 25 
wherein, if said controller judges that signals are 
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already recorded on the recording medium taken 
out from said housing section, the controller causes 
the recording unit to record an output signal from 
the tuner in continuation to the recording end posi- 
tion of the previous recording on the recording 5 
medium taken out from the recording section. 

27. The recording apparatus as claimed in claim 25 
wherein, if said controller judges that signals are 

not already recorded on the recording medium 10 
taken out from said housing section, the controller 
causes the recording unit to record an output signal 
from the tuner in continuation to the recording start 
position of the previous recording on the recording 
medium. is 

28. The recording apparatus as claimed in claim 24 
wherein, if recording of output signals from the 
tuner on the recording medium taken out from the 
housing unit comes to a close, the controller causes 20 
the recording mediums held in the housing section 

to be taken out sequentially to cause the recording 
unit to continue the recording operation until the 
output signal of the timer coincides with the broad- 
cast reception end timing in said storage unit. 25 

29. The recording apparatus as claimed in claim 28 
wherein said housing section has a plurality of 
housing sites in which to hold the plural recording 
mediums and wherein the apparatus includes a 30 
detection unit for detecting on which of the housing 
sites of the housing section the recording medium 
are held. 

30. The recording apparatus as claimed in claim 29 35 
wherein said controller controls the recording oper- 
ation of the recording unit based on the results of 
detection by said detection unit. 

31 . The recording apparatus as claimed in claim 22 fur- 40 
ther comprising: 

a transporting unit for taking out a recording 
medium from the housing section to transport it 
to said recording unit, said controller controlling 45 
the operation of the transporting unit based on 
the results of detection from said detection unit. 
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FIG.4(b) 
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